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Health tourism focuses on the organizational and operational aspects of commercial trips for the treatment of
individuals. In line with the economic growth, the industry has evolved significantly in the last few decades.
Istanbul, Turkey is considered as one of the most viable markets in the region due to its thermal resources, mild
climate, geographical accessibility, and natural resources. This study aims to present the SWOT analysis of
Istanbul’s health tourism with integrated hesitant fuzzy linguistic (HFL) AHP-HFL MABAC methodology to select
the best strategy for its effective implementation. The proposed methodology initially determines SWOT factors

required for the analysis. These factors are then weighted with HFL AHP. The results are then utilized to select
the best health tourism strategy using HFL. MABAC. The applicability of this approach is presented through a case
study. This is the first study to propose an analytic based SWOT analysis with integrated HFL methods for the
selection of most appealing health tourism strategy.

1. Introduction

Health tourism refers to national and international trips of in-
dividuals for the betterment of their health. Any trip with the primary
goal being the treatment of individuals as well as preservation of their
well-being is investigated under health tourism. The supply includes
various options such as thermal, spa and wellness, and medical [1,2].
The industry also allows niche operations whose core business solely
focus on a well-defined client segment, such as elderly population or
people with disabilities.

Health tourism includes the following services [3,4]:

e Medical and physical improvement of patients through treatment
alternatives such as massage, herbal therapy, and spring water.

e Rehabilitation through treatment alternatives such as hemodialysis,
dependency program, and geriatric dispensatories.

e Disease treatment through treatment alternatives such as plastic
surgery, oncological surgery, eye surgery, and cardiovascular

surgery.

In Turkey, strategic planning and promotion of health tourism is
carried out by the Ministry of Development. The responsibility of
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accommodation related regulations are directed via the Ministry of
Culture and Tourism. Establishment of hospitals, dispensatories and
other related institutions, in addition to the training of health service
providers and the control of the overall health system are governed by
the Ministry of Health [5].

Despite the well-defined roles and responsibilities of related
governmental organizations and the great advantages the country offers,
health tourism potential of Turkey is still underutilized due to the lack of
strategic planning in this relatively new industry. To investigate how a
region can be well-positioned to compete in this growing market
address, this study aims to develop and evaluate various strategies for
health tourism in Turkey, using Istanbul as a case study. In this regard,
strategic evaluations and suggestions on how to position Istanbul’s
current position are presented. Strategic evaluation of the health
tourism in Istanbul is conducted through a Strengths, Weaknesses, Op-
portunities, and Threats (SWOT) analysis [6].

Since solely qualitative SWOT may be insufficient to prioritize SWOT
factors, the literature offers some research utilizing quantified SWOT
analysis. The first quantified SWOT methodology with integration of
AHP has been introduced by Kurttila et al. [9]. SWOT analysis is also
used in conjunction with other multi-criteria decision making (MCDM)
methods with or without uncertainty [10-13]. However, to the best of
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our knowledge, this is the first study that proposes SWOT analysis with
integrated hesitant fuzzy linguistic (HFL) AHP-HFL MABAC methodol-
ogy in order to structure and rank the SWOT factors for health tourism
and to select the best health tourism strategy. In the literature, SWOT
analysis is generally supported by fuzzy-based methods. Adem et al. [14]
proposed the only SWOT analysis with HFL. The study employs an
advanced fuzzy-based technique, the HFL approach, in conjunction with
various MCDM techniques.

Decision making can be broadly defined as the choice between two
or more alternatives. MCDM processes require the criteria and alterna-
tives to be evaluated by Decision Makers (DMs) as the first step [15].
However, DMs often encounter difficulties when expressing their
thoughts by numbers since quantitative values are not compatible with
every day intuitive thinking. That is, DMs are usually more comfortable
stating their preferences using words instead of crisp numbers. The
MCDM based on hesitant fuzzy linguistic term set (HFLTS) is used to
represent the evaluation made by the experts in a more realistic way
[16].

In order to embed strategic thinking into the model environment,
this study uses SWOT methodology in conjunction with HFL. AHP and
HFL MABAC. The HFL AHP approach is used to assess the importance
degree of factors in each SWOT group and the significance of factors,
while HFL MABAC is used to assess health tourism strategies with
respect to SWOT factors. AHP method is one of the most preferred
MCDM techniques due to its simple structure and its ability to deal with
complex decision problems [17]. The MABAC is a method used for
ranking the alternatives. The MCDM method focuses on defining the
distance of the criteria of each observed alternative from the border
approximate area [18].

The integrated HFL. MABAC method has been used in combination
with different MCDM methods such as COPRAS, CODAS, MAIRCA etc.
[19-21]. However, there is no study on the combined HFL. AHP-HFL
MABAC methodology in the literature. This methodology is applied
for the first time in the field of health tourism. The combination of
HFLTS and MCDM tools brings decision problems closer to real life.
HFLTS provides DMs with the flexibility in eliciting linguistic options. As
a result, the consistent HFL. AHP- HFL. MABAC methodology becomes an
effective, flexible, adaptable and a valid tool to achieve accurate and
reliable results.

The three main contributions of this study are as follows:

This article contributes to the literature by proposing a quantitative-
based SWOT analysis with integrated HFL methods for health
tourism strategy selection for the first time. This analysis is a sys-
tematic tool to manage decision which becomes a stronger evalua-
tion approach processes when supported by analytical methods. This
quantitative measurement is provided by the integration of HFL
methods. This study demonstrates how verbal information can be
useful for MCDM and how HFL methods are utilized in the case of
hesitancy. Therefore, the approach provides more realistic results
during the evaluation of alternatives allowing a more flexible envi-
ronment for the decision-makers.

This study uses the SWOT methodology with HFL AHP and HFL
MABAC for the first time. The AHP method is one of the most
preferred MCDM techniques and the MABAC method is a relatively
new distance-based alternative ranking technique. There is no study
on the combined HFL AHP-HFL MABAC methodology in the
literature.

The proposed evaluation framework as well as its application to a
case study in istanbul is also among the significant contributions to
the practical field. The analysis and accompanying findings provide
guidance to managers attempting to determine the most appropriate
strategies for health tourism.

The study has been organized as follows. The following section
provides an outlook of health tourism related studies with and without
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SWOT analysis. The third section details the SWOT-based methodology.
Section 4 presents the methods utilized in this paper. This methodology
is illustrated through a real life case study in Section 5. Section 6 pre-
sents the comparative analysis and managerial insights and discussion
are introduced in Section 7. Concluding remarks for future research are
provided in the final section.

2. Health tourism
2.1. Region analysis for health tourism

Economic growth of nations coupled with increasing life expectancy
has contributed to the rising demand for health care services. Health
tourism is one of the industries that has become more significant for
various countries. Although leisure is still at the forefront, health tours
during holidays are becoming a permanent part of tourism operations
[22]. This change is also observed in the rising numbers academic
literature relating to health tourism. In the literature, these studies
generally can be divided into three categories such as region analysis,
theoretical approach and case studies with specific focus.

As it can be observed from literature survey of health tourism,
regional analysis is among the most studies subjects. Among these, Sayili
et al. [23] described Kangal Fish Spring as the destination of health
tourism and explored the socio-economic characteristics of people
visiting this area. Gustavo [24] presented the medical tourism while Lee
[25] analyzed the role of the health care sector in Singapore. Altin et al.
[3] investigated the development of essential medical tourism in Turkey
for both public and private sectors. Yu and Ko [26] presented the health
tourism perceptions and participation of Chinese, Japanese, and Korean
visitors in Jeju Island, Korea. Jadhav et al. [27] assessed best practices in
terms of stakeholders’ view of international health tourism. Chanin et al.
[28] examined Middle Eastern tourist behaviors and needs for health
tourism, and health tourism management guidelines for these tourists.
Crooks et al. [29] evaluated the healthcare tourism in Canada, while
Draghici et al. [30] have determined the role of health tourism in the
development of regional systems in Romania between 2000 and 2012, a
period of great transformations in this economic sector. Ohe et al. [31]
evaluated the relaxation effects of emerging forest-therapy tourism in
Japan, while Ganguli and Ebrahim [32] analyzed Singapore’s medical
tourism competitiveness. Page et al. [33] presented wellness tourism,
coastal tourism and small business development in a UK coastal resort.
Aydin and Karamehmet [34] presented a model of international
healthcare facility choice with factors affecting health tourism in
Turkey. Ridderstaat et al. [35] investigated the impact of key tourist
markets on health tourism in the United States. The general concept of
health tourism in Italy is presented with statistical models by Manna
et al. [2]. Salehi-Esfahani et al. [36] presented the volume and price
effects of health tourism for years between 1986 and 2016. Moghadam
et al. [37] investigated the role of the medical sensitivities of interna-
tional patients in the medical tourism marketing. A model for health
tourism in low mountains is proposed [38].

Considering the importance of the topic and the number of the
studies in the literature, this study will also analyze the region.

2.2. SWOT combined health tourism

Health tourism has seen a significant growth and has been improving
globally in the last decades. In this regard, the literature offers a large
variety of health tourism related studies focusing on particular cities and
countries. Out of these, studies utilizing SWOT analysis are shown in
Table 1.

As it can be observed from Table 1, Ataberk and Baykal [40]
explained that Dikili, one of the places with coastal tourism, has the
natural and cultural resources required for ecotourism and thermal
tourism. Barca et al. [45] identified the current state of health tourism in
Turkey to assess the recent developments. Advantages and
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Table 1
Literature review of the health tourism and SWOT analysis.
Year Authors The aim of the study Region Identification of Analytic
strategy technique
2009 Hannam [39] Marketing of Kerala as a center of non-western healthcare Kerala, India - -
tourism
2011 Ataberk & Baykal [40] Utilization of natural and cultural sources for health tourism Dikili, Izmir - -
2011 Fabac & Zver [41] Region analysis Gornje Medimurj, Croatia + AHP
2012  Marinoski & Korunovski Tourism in Macedonia amid changing environment Macedonia - -
[42]
2013 Kim et al. [43] Evaluation of medical tourism development Korea - -
2013 Maini [44] Examination of health tourism industry India + -
2013  Barca et al. [45] Strategic analysis of health tourism Turkey + -
2013 Ebrahimzadeh et al. [46] Comparison of countries for health tourism potentials Iran, India + AHP
2013  Picazo [47] Analysis of medical tourism industry Philippines + -
2014  Edinsel & Adigiizel [48] Development of health tourism in Turkey over the last five Turkey - -
years
2014  Dastan [49] Analysis of health tourism practices of public and private Izmir + -
health organizations
2014  Aslan et al. [50] Strategy development for Turkish healthcare services Turkey + -
2014 Ghanbari et al. [51] Presentation of strategic of medical tourism development Ahwaz, Iran + -
2014  Wong et al. [52] Presentation of comparative analysis of countries for medical =~ Malaysia, Thailand, Singapore, - -
tourism India
2015  Dincer et al. [53] Effects of the change process in the global tourism sector Islamic Countries + -
2015 Hosseini et al. [54] Presentation of the development strategic of health tourism Iran - —
2015  Emir & Arslanturk [55] Analysis of thermal tourism with the perspective of tourism Afyonkarahisar - -
students
2015 Ajmera et al. [4] Prioritization of SWOT factors of health tourism India + AHP
2015  Goodarzi et al. [56] Planning and development of wellness tourism Sareyn, Iran - -
2016  Gorener [57] Evaluation of medical tourism sector Turkey + AHP
2016  Tasci & Gorener [58] Strategic analysis of medical tourism sector Turkey + AHP - MOORA
2016  Ulas & Anadol [59] Investigation of private hospitals for medical tourism Turkey + -
2017  Anish et al. [60] Strategic analysis of medical tourism Kerala, India + AHP
2017  Khairunnisa & Hatta [61] = Development of health tourism industries Malaysia + -
2017  Unuvar et al. [62] The corporate social responsibility for health tourism Turkey - -
2017  Mohezar et al. [63] Challenges of the Islamic health tourism sector Malaysia + -
2017  Ajmera [64] Ranking the medical tourism strategies India + TOPSIS
2018 Abadi et al. [65] Presentation of strategic development framework for health Yazd, Iran + BWM
tourism
2018  Olyaeemanesh et al. [66] The health system transformation plan Iran + -
2018 Shablii et al. [67] The problems of health tourism Ukraine - -
2018 Zarchi et al. [68] Strategic analysis of medical tourism Shiraz, Iran - -
2019 Dragicevi¢ & Paleka [69] Financial effects and potentials of health tourism Poland, Croatia - -
2019  Zouni & Gkougkoulitsas Presentation of tourism marketing strategies for health Thessaloniki, Greece + -

[70]

tourism

disadvantages of Turkey’s health tourism along with future opportu-
nities and with alternative tourism opportunities that realized in the past
five years are evaluated by Edinsel and Adigiizel [48]. Dastan [49]
examined the current state of the health tourism sector in Turkey and in
Izmir analyzing the impact of health tourism’s contribution to Turkey
and Izmir. The authors used SWOT analysis and provided several sug-
gestions to improve Turkey’s share in the global health tourism market.
Structural changes that forced Turkey to restructure the developing
health system are presented by Aslan et al. [50] while Emir and
Arslanturk [55] analyzed the SWOT of thermal tourism based on the
perceptions of tourism students.

It is evident by this literature survey that related literature lacks
SWOT analysis related studies focusing on Istanbul despite the fact that
it is the most populous city in Turkey with ample resources for accom-
modations and health care. With these motivations, this study applies
SWOT to determine the factors of region analysis considering its
geographic location and cultural structure as well as its economic and
health sector capacity.

As seen in Table 1, SWOT analysis on health tourism is used in
combination with various MCDM techniques such as AHP, TOPSIS,
MOORA, BWM. However, there is no study in the literature that utilizes
SWOT analysis for health tourism with advanced fuzzy MCDM tech-
niques. In this study, SWOT analysis is integrated with HFL. AHP-HFL
MABAC techniques.

3. SWOT-based methodology

The SWOT analysis, first presented by the American business and
management consultant Albert S. Humphrey, is defined as a tool that
deals with complex strategic situations by presenting and organizing
information in a clear way for decision making [7]. The method aims to
increase strengths, and to remove or reduce weaknesses while evalu-
ating opportunities and identifying threats [8]. SWOT factors are
customarily obtained through a qualitative framework. In line with its
popularity, related literature offers a large variety of qualitative studies
focusing on utilizing SWOT models for health tourism. However, the
literature lacks a systematic, integrated and quantitative approach.
Aiming at filling this gap, this study proposes an advanced SWOT-based
quantitative method.

SWOT analysis is a strategic approach which is used to determine the
strengths and weaknesses of a situation to be assessed, and to identify
opportunities and threats taking into account both internal and external
factors contributing to the problem environment. The approach uses
both positive and negative internal and external factors holistically to
assess the situation and ensure success [53]. SWOT analysis has two
major benefits. First, SWOT analysis is performed to analyze the current
situation. In this step, the strengths and weaknesses of the situation
along with the opportunities and threats are revealed. In this sense
SWOT can be considered as a “current situation” analysis tool. It is
however, also an analytical technique that predicts how the future state
of the current situation will be. With this predictive ability, SWOT can
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also be regarded as a “future situation” analysis tool.

SWOT analysis also has limitations such as prohibiting the quanti-
fication of each factor in the decision making process. This shortcoming
makes it difficult to determine the impact of SWOT factors on strategic
decisions. Using the approach in conjunction with the AHP technique
overcomes this challenge [9]. With this thought in mind, proposed in-
tegrated model utilizes SWOT analysis as a state-configuration approach
to support the HFL. AHP and HFL MABAC methods in decision-making.

Effectiveness of decision making is heavily reliant on the consider-
ation of all internal and external factors that are included in the problem
environment. SWOT analysis is systematic tool to support decision
processes. SWOT analysis also helps develop strategies within the scope
of identified opportunity, threat, strengths and weaknesses. The HFL
AHP is commonly employed to define final relative weights and priority
factors in any given MCDM problem. The method is based on pairwise
comparisons with hesitant judgments and provides the managers with
state control capability helping them classify targets and paths in com-
plex decision environments [71]. The third method employed in this
study is HFL MABAC, an additional MCDM method which evaluates
given alternatives and determines their distances to the optimal solution
to select the best strategy [19].

Combining these three approaches, this study integrates SWOT
analysis with HFL. AHP and HFL MABAC to prioritize the SWOT factors
for health tourism strategy selection. In decision-making problems, the
use of linguistic information instead of numerical information is more
intuitive and meaningful defined closer to the real life. In such cases, the
hesitant fuzzy linguistic approach represents linguistic information
using linguistic variables. The use of hesitant fuzzy linguistic informa-
tion provides a flexibility in decision making with realistic results [72].

Socio-Economic Planning Sciences xxx (00xx) xxx
The flowchart of this methodology is provided in Fig. 1.
4. Utilized HFL-based methods
4.1. Preliminaries of the HFLTS

The complexity of real life decision problems can often be attributed
to the uncertainty associated with the alternatives. Using linguistic in-
formation is one way to manage this uncertainty. Efficient decision
making becomes difficult in cases where experts are expected to select
among various criteria with insufficient information. Hesitant fuzzy
MCDM approach deals with comparative HFLTS to reveal information in
hesitate situations and is appropriate for cases where the information is
limited.

Hesitant fuzzy set (HFS) is first proposed by Torra [16]. In HFSs, the
degree of membership of an element may have many possible values
between zero and one. HFS is strongly useful in expressing hesitation
during evaluation and hence are a popular choice of researchers dealing
with high levels of uncertainty. Liu and Rodriguez [72] presented an
MCDM model where DMs expressed their evaluations via linguistic ex-
pressions using a set of HFLTS.

X is defined as a set. HFS is a function and subset of [0, 1], which can

be presented as [16]:
E={<x, hg (x)>|xeX} (€]

M = {uy, o, ..., un} is defined as a set of membership functions n. The
HFS is associated with M, hyy, is described as

hy: M — ([0, 1]} (2)

e N |
: r'ﬁ" Form an expert group as decision making team I
I - J I
1 - v N I )
I @ Identify factors and sub-factors (strengths, weaknesses, I [ SWOT Analysis ]
@0 - | )
1 L opportunities and threat) J
|
1 ( . \l/ . B ) I
I ?_,0 Form SWOT matrix and determine the alternatives |
x . I
S
| 1
I Calculate the weights of factors and sub-factors via HFL I
AHP
1L 7 ) :ﬁ[ HFL AHP ]
1 ( . . . . )
I Prioritize the sub-factors according to their relative /~/i :
weights 'l_'
1L J 1
r-—-—-———=—-—=-=-=-=- ____________I
(
: Evaluate the alternatives (strategies) with HFL MABAC 1
1 . J 1
| - \% .
1
| Determine the final rank of strategies Eﬂﬁ :“ [ HFL MABAC ]
: \. J 1
1 ( ¥ N !
I Identify and select the most important strategy @ 1
1
:- \_ J I

Fig. 1. The flowchart of proposed methodology.
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hy (x)= U {u(x)} 3)
HEM

S is defined as a set of linguistic terms, S = {s, ..., s¢}. An HFLTS, Hg,
is an ordered finite subset of the sequential linguistic terms of S.

Egy is a function that transforms expressions in words into HFLTS,
Hg. Gy is an out-of-context grammar that utilizes the linguistic term set
in S. Sy is the expression domain generated by Gg. This relationship can
be represented as

EGy: Sy — H; (C))

Using the following approach, comparative linguistic expressions
can be transformed into HFLTS:

Egn (si) = {silsj € S} %)
Egh (at most s;) = {sjlsj € S and s; < s;} 6)
Egy (less than s;) = {sjls; € S and s; < s;} 7
EgH (at least s;) = {sjlsj € S and s > s;} 8)
EgH (greater than s;) = {sjlsj € S and sj > s;} 9
Egn (between s; and sj) = {silsx € S and s; < s < i} (10)

The envelope of the HFLTS, env(Hg), is a linguistic interval with the
upper bound H, and the lower bound H; as shown below:

env(Hg) = [Hy, Hs+]) Hy < Hgy an

The use of the linguistic expressions brings to the model environment
two main advantages:

e The use of linguistic term sets with hesitancy provides ease in
decision-making process since the method allows DMs to express
their ideas using linguistic expressions. Furthermore, the model
provides a large span of linguistic expression alternatives due to the
high elasticity of the model [73,74,88].

This is also useful for organic adaption of the expressions preserving
their unique nature. With this ability, HFLTS becomes a preferred
method when there are numerous factors to be considered. Selecting
the best strategy for health tourism involves consideration of high
numbers of criteria and hence provides a great opportunity for its
utilization [71,73].

4.2. HFL AHP method

In this study, HFL AHP methods are used to determine the relative
importance of SWOT factors. AHP, first introduced by Saaty [17], is the
most widely applied model in decision making. It is a strong and simple
decision-making tool that prioritizes various factors. Hesitancy is a
common phenomenon in the decision making process.

HFL AHP is generally used if the decision-making process involved
uncertainty. The judgments represented by several possible values are
called as a hesitant judgment [73]. In recent years, the use of this
method has been increasing in the literature. Biiyiikozkan et al. [74]
used this method for renewable energy selection for United Nations’
sustainable development goals. Mi et al. [75] presented hesitant AHP
method with consistency checking in used-car management. Biiyiikoz-
kan and Giler [76] analyzed the companies’ digital maturity with hes-
itant AHP. Ohta et al. [77] compared the classical, fuzzy, hesitant and
intuitionistic AHP in industrial maintenance management area.

Let A = {aj, ag, ..., a,} be a set of values to be aggregated, F, the
ordered weighted average operator OWA is defined as

F(a, a,..., a,) = wb" :Zw,-b; (12)
P

where w = (wy, Wy, ..., wp)' is a weighting vector, and w; € [0, 1] with

Ha= 6
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>%,w; =1 and b is the associated ordered value vector, where b; € b is
the ith largest value in A.

Following this, the HFL AHP model is utilized in order to generate
priorities by following below listed steps:

Step 1. Pairwise comparison matrices are structured by DMs and the
compromise evaluations are obtained with HFLTS using the lin-
guistic terms in Table 2.

Step 2. Fuzzy envelope for HFLTS is aggregated and built with the
OWA operator [72].

Step 3. The pairwise comparison matrix (C) generated in Step 2 where
Cij = (Cijb Cijm1> Cijmz> Cijw)- The reciprocal values then become:

1 1 1 1
G=\—= =5 T 13
€ (ciju cijm2’ cijml Cljl> a3

Step 4. The consistency of each pairwise comparison matrix is
examined. To check the consistency, these matrices are de-fuzzified
[78]. Considering TFN A = (I, m;, mg, u), it is converted to crisp
number by using Eq. (14).

7l+m1+m2+u (14)

Consistency ratio (CR) is calculated by using Egs. (15) and (16).

A —
cr=tre =t 1s5)
n—1
CI
CR=— 16
Rl (16)
where CI refers to consistency index, Ay, is the largest eigenvector of
the matrix, n is the number of criteria and RI is the random index.
If the pairwise comparison matrices are not consistent, DMs must

reevaluate these matrices.

Step 5. For each row (7)) of the matrix C, fuzzy geometric mean is
calculated using Eq. (17).

1/n
;= <c’il & cp... ® cl.’n> a7

Step 6. The fuzzy weight (WER) of each main factor of SWOT is
calculated with (r;) values as in Eq. (18):

WE=F 0 (7 @F. @F) 18)
Table 2
Linguistic scale for HFL AHP [71].
Linguistic terms si Abb. TFN
Definitely high important s10 (DHI) (7,9,9)
Extremely high important s9 (EXHI) (5,7,9)
Essentially high important s8 (ESHI) (3,5,7)
Weakly high important s7 (WHI) 1,3,5)
Equally high important s6 (EHI) 1,1,3)
Exactly low important s5 (EE) 1,1,1)
Equally low important s4 (ELI) (0.33,1,1)
Weakly low important s3 (WLI) (0.2,0.33,1)
Essentially low important s2 (ESLI) (0.14,0.2,0.33)
Extremely low important sl (EXLI) (0.11,0.14,0.2)
Definitely low important sO (DLD) (0.11,0.11,0.14)
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Step 7. The fuzzy global weights of sub-factors of SWOT are
calculated.

~G_ ~CR _ ~CR
Wy =W X W; 19

where, va the global weight of sub-factors of SWOT.

Step 8. The trapezoidal fuzzy numbers ﬁ/g using Eq. (20) are defuz-
zified and the defuzzified values are normalized using Eq. (21).

¢ _a+2p+2r+06

wy 5 (20)
G

N Wi

N _ 21

K ST @

For both the main and their sub-criteria, Steps 1-6 are repeated and
the sub-criteria weights are obtained by using steps 7-8.

4.3. HFL MABAC method

In this study, HFL MABAC method is used to evaluate the health
tourism strategies. The MABAC method was developed by Pamucar and
Cirovié¢ [18] in 2015 and was first used in forklift selection. One of the
main principles of the MABAC method is the distance between the
border approximation area and each alternative. This distance is
measured using the HFLTS distance measure [79].

The advantages of the MABAC method can be listed as follows:

e The method can be applied with ease and in a short time due to its
simple implementation steps.

e The comprehensive outcomes can be easily achieved, as the method
takes into account the potential values of gains and losses.

e The method can be used to address issues associated with indepen-
dent indicators.

e MABAC can be effectively combined with other approaches.

Although the MABAC method was newly developed, it was used in
several studies with various MCDM methods and approaches. The use of
the MABAC method with hesitancy was presented by Peng and Dai [19]
for the first time. Additional MABAC studies integrated with the

Table 3
The comparison of different MABAC methods with hesitancy.
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hesitancy are provided in Table 3.

In this study, the fuzzy envelope methodology is integrated into the
HFL MABAC method. This hybrid method is then combined with HFL
AHP. HFLTS is significantly different from other methodologies and
inherits the advanced idea that HFS allows utilization of several possible
values to indicate the degree to which elements belong to a certain set.
These linguistic expressions are combined with the fuzzy envelope
approach by reflecting the experts’ thoughts in a realistic manner. The
method offers DMs a comparative and rich linguistic term set for explicit
expression. The use of phrases that are relevant to hesitant human na-
ture leads to more accurate evaluations.

Based on these studies, the steps of the HFL MABAC are given as
follows:

Step 1. DMs evaluate the alternatives by using the linguistic scale
provided in Table 2.

Step 2. These linguistic expressions are converted to TFN by using
fuzzy envelope [72].

Step 3. The fuzzy normalized matrix is built:

R= [Fy],,., (22)

=210 jcB; (23)
Yi =Y
). — v

=2l e (24)
Yi =i

C denote sets of benefit and cost criteria, respectively.
Step 4. The weighted normalized matrix is calculated using Eq. (25).
U= [0y) (25)
mxn
where [fiij = ry.wj + wi] and w; denotes the weights of the factors.

Step 5. The approximate border area matrix is computed with Eq.
(26).

Year Authors Type Integrated Application Area The Main Characteristics of the Method
Techniques
2017  Peng & Dai Hesitant fuzzy soft sets WASPAS - Software development o A modified MABAC method within the hesitant fuzzy soft environment is
[19] COPRAS project selection proposed to help DMs.
e It has not linguistic variables.
2018  Sunetal HFLTS - Patients’ prioritization e The projection measurement is essential for this method. It shows both the
[79] distance and the included angle between two elements.
2019  Peng & Li Hesitant fuzzy soft sets WDBA - Disaster management e The value of membership may be multiple conceivable values in soft sets.
[20] CODAS The hesitant fuzzy soft sets denotes different preferences from different
DMs and avoid overlooking any subjective intentions of DMs.
2019 Adar & multi-criteria HFLTS MAIRCA Healthcare waste e This method functions with the words and present in an environment
Delice [21] treatment technology characterized by fuzzy information.
selection
2019 Xuetal heterogeneous - Green supplier selection o In this methodology, the criteria values are determined by heterogeneous
[80] information environment information of the HFL, triangular fuzzy numbers (TFN), interval numbers,
and real numbers.
2020 Liuetal normal wiggly HFLTS - Evaluation of marine o Its advantage is to automatically mine potential uncertain information
[81]1 ecological security from HFLTSs given by DMs, so as to obtain more advanced and accurate
situation information representation, which not only retains the original HFL
information but also obtains deeper uncertain information.
2020  Sahin & Probabilistic single - Best investment company e This method is indicated by several possible values of truth membership
Altun [82] valued neutrosophic HFS selection degree, indeterminacy degree, falsity membership degree, and their

probability values at the same time.

The sum of the probability values of each possible membership value
doesn’t have to be equal to one. It is more reasonable to assume the sum of
probability values is less than or equal to one for each membership degree.
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B=]Ju" (26)
j=1

m denotes the total number of alternatives.

Step 6. The distances of the matrix elements of alternative from the
border area is determined as:

D=U- B 27)

Step 7. Alternatives ranking is obtained by computing criteria function

values as the sum of the alternative distance from border-

approximation-area. The overall value of the criteria function of al-

ternatives is obtained adding up all the matrix elements per rows.

Step 8. The obtained values are defuzzified with Eq. (28) and ranked.
[(Uxij — LXiJ ) + (qu' — Lxu)}

Xjj = 3 + L,(‘J (28)

where X = (Ly; ,My; , Uy, ).
5. Case study

In this section, the applicability of the proposed model is demon-
strated with the help of a case study. Health tourism has been rapidly
growing both in Turkey and globally and today presents a major po-
tential source of revenue for countries. Compatible with its growth,

Socio-Economic Planning Sciences xxx (xxxx) xxx

major breakthroughs have been realized in Turkey over the past decade.
The quality and efficiency of the health care system have been improved
via several reforms both in public and private health sectors. Today, the
health system in Turkey is functioning compatible with European
standards with its modern hospitals, trained human power, experienced
specialized physicians, and technological infrastructure. As a result of
this developing trend, ABC, a tourism firm plans to invest in health
tourism in Istanbul. The organization wants to investigate the health
tourism potential of Istanbul considering all factors and to determine the
best strategy for health tourism development. The existing alternative
strategies are shown in Fig. 2.

To provide data for this problem, an extensive literature review is
conducted on the subject and methods. Based on its findings, the authors
decided to apply SWOT analysis in Istanbul to be able to cover all aspects
of health tourism. The factors include 6 strengths, 6 weaknesses, 6 op-
portunities and 6 threats factors policies. The strengths, weaknesses,
opportunities and threats regarding the problem environment are
determined by the group of experts. The DM1 has over a decade expe-
rience in the tourism sector with a specialization on Istanbul’s tourism
development. DM2 holds extensive experience in the Turkish health
sector. DM3 has 5 years of experience in sustainable growth and
development of tourism in Turkey. All three experts are sufficiently
knowledgeable and experienced in the field of health tourism.

These factors are then evaluated and weighted separately by experts
according to the categories using the HFL, AHP method. Following this,
the HFL MABAC method is used to select the best strategy for health
tourism with respect to the provided factors. In this case study, where
DMs evaluations are sought, the Delphi method is used to build
consensus by using a series of questionnaires. The Delphi method

T
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them

supplementary insurance and contracts

land supply and the enterprise

e Al: The professionalization of the health personnel and training foreign language to

e A2: Reviewing the rules visa-related issues and trying the best to stable the prices
A3: Using ways and new advertising methods for developing the health tourism sector
A4: The use of opportunities in clinical government systems and the expansion of

e AS5: Developing coordination mechanisms between public institutions and strengthening
cooperation between public and private sector
e AG6: Providing support for investment and planning and the creation of new models for

AT: Increasing international cooperation and agreements
AS8: Improving the physical and technical infrastructure in the field of health tourism

Fig. 2. The hierarchical SWOT model.
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resembles DMs’ foresight process [83], and is used for managing the
interactions between the DMs. This method collects data from a panel of
selected DMs since the information obtained through a panel is
considered to be more reliable than that obtained from a single expert
[84].

5.1. SWOT factors of health tourism in Istanbul

The SWOT factors are determined via the collected expert opinions,
related studies and industry reports. These factors are listed in Fig. 3 [4,
5,45,48-50,55,57,60,64].

Strengths: Health tourism in Istanbul has several strengths, one major
one being SATURK, the health tourism institution. This institution is
responsible for carrying out all health tourism activities in a coordinated
manner. SATURK is also charged with the task to ensure that the analysis
required for health tourism development is carried out in accordance
with state policies [85]. Other strengths include additional healthcare
institutions, specifically, education and research hospitals, which are
highly developed in terms of technological infrastructure. In these
hospitals, significant attention has been given to infrastructure with
constant monitoring of utilized technologies [4]. Furthermore, the
tourism sector in Turkey has been growing steadily due to the region’s
mild climate, long shorelines, natural beauty, historical and archeo-
logical sites, developing infrastructure and high quality accommodation
facilities [45]. The area is also easily accessible since Turkey neighbors
with various European, Central Asian and Middle Eastern countries. The

Strengths

 S1: The existence of the various
tourism opportunities (cultural
tourism, faith tourism, sea and nature
tourism, spa tourism etc.)

* S2: Geopolitical location of Istanbul,
historical and touristic places in
Istanbul

 S3: The existence of health institutions

with solid infrastructure

S4: The existence of state policy and

structure that coordinates health

tourism operations

S5: The price advantage in healthcare

services

S6: The availability of highly skilled

and expert doctors

Opportunities

O1: To obtain easier and inexpensive
information about health institutions
and services in different countries with
websites, mail, etc.

02: Increased awareness of
international health and new
treatments

03: Good coordination between wards
and departments

04: Conveniences in visa applications
O5: Expansion of the health market
O6: Availability of international
cuisines
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country is geographically positioned to reach close to one billion in-
dividuals within 3-h flight radius [50]. The relative affordability of
Istanbul health tourism compared to other European countries [57] is
also an additional advantage.

Weaknesses: The major weaknesses of health tourism in Istanbul
derive from current complex and uncoordinated legislations. The lack of
cooperation between the Ministry of Culture and Tourism and the
Ministry of Health result in both ministries working independent of one
another within the scope of their duties, authorities and responsibilities
[85]. In addition, the mobility that European Union countries provide to
their citizens and physicians does not apply to Turkey. The lack of a
National Health Accreditation System, insufficient number of accredited
health institutions and weak coordination with foreign insurance com-
panies impose further challenges to the health tourism sector in Istanbul
[57]. Another weakness is caused by the inadequate knowledge of
health personnel regarding international health legislations and patient
rights. Communication barriers and inadequate quality of catering ser-
vices directed to foreign patients are also among the weaknesses [48].
Safety concerns adversely affect health tourism and with insufficient
medical travel promotion and marketing the problem will continue to
exist.

Opportunities: Despite the issues Istanbul health tourism market
faces, there are also significant opportunities in this market. Many
health care providers including administrative and medical personnel
living abroad have returned to Istanbul due to the recent developments
in health tourism. This highly-trained workforce also has the ability to

Weaknesses
* W1: The lack of free movement of
healthcare between EU countries
» W2: Negative perceived image of
Turkey for some countries
» W3: Inadequacy of health personnel
on international health rights and
foreign language
W4: Complicated legislations
regarding healthcare tourism
WS5: Lack of marketing activities
W6: Inter-institutional coordination
weakness

Threats

T1: The problem of qualified
physicians and health personnel in
public hospitals choosing private
hospitals and health institutions due to
economic considerations

T2: Regional and global economic
crisis

T3: Political domination of healthcare
management

T4: Risks based on international
relations (war and terrorist incidents)
T5: The spread of infectious diseases
in the country with patients from
abroad

» T6: Visa extension problem

Fig. 3. SWOT factors considered for the case of Istanbul.
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offer affordable high quality health care services compared to several
European Union member countries and non-member states if necessary
regulations are established. This addition would also increase the
financial strength of related health institutions [60]. Health tourism is
internationalized through the examination and standardization of the
legislation applied in other countries. Another opportunity comes from
the improvements in health tourism. In parallel with the developments
in health tourism, opportunities for health related investments would
see a significant increase. With increased investments, a brand value can
be generated that would give Istanbul the ability to compete in the
health tourism market with potential positive impact on the overall
health industry [49].

Threats: Health tourism industry also faces several threats. Incom-
patible compensation of health care personnel and physicians can push
high quality work force to alternative hospitals and health facilities
which would lead to reduction of service quality in the overall sector.
The spread of infectious diseases in the country with the patients from
abroad constitutes another major threat [4]. In addition, it is possible
that the quality of services offered to domestic population would be
adversely affected due to the high volumes patients from abroad. Po-
litical dominance and crises in health management are also among the
threats that need to be considered along with the additional financial
burden brought by frequent changes in health legislations [85].

5.2. Developing strategies for health tourism

Gaining and remaining competitive advantage in the market place
requires strategies that are aligned with the specific characteristics of
the service providing region. Istanbul, chosen as a pilot city for this
study, has a variety of strengths and weaknesses. Analyzed holistically,
the factors indicate that Turkey is at the initial stages of health tourism
development. Therefore, it is prudent to develop and implement stra-
tegies to gain a significant market share in the sector while building on

this growing industry.

threats.

opportunities.
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e WT: Seeking to reduce the impact of threats by considering
weaknesses.

In this regard, the strategies developed are detailed in the following.
Strategies that are created with literature review and expert opinions
according to the most important factors are as in Fig. 4.

5.3. Identification of SWOT factors’ importance degrees by HFL AHP

Step 1. Firstly, the DMs evaluated the criteria with respects to others
via the linguistic scale provided in Table 2. Table 4 presents the
pairwise comparisons of the main SWOT factors and the DMs’
evaluations using HFTLS. The pairwise comparisons of the sub-
factors of SWOT are constructed as in Table 4.

Step 2. These linguistic expressions in Table 4 are aggregated and
fuzzy envelope for HFLTS is built with the OWA operator. Geometric
means and weights of each criterion are calculated with equations
(17)-(18). Table 5 shows the normalized weights of the main factors
of SWOT. In order to conduct a consistency check, the four main
criteria are evaluated using pairwise comparison matrices. Lambda
max, CI, and CR values are 4.124, 0.041, and 0.046, respectively. The
resulting CR was highly satisfactory.

Step 3. Step 2 is applied for the sub-factors of SWOT to calculate
relative scores reported in Table 6. Equations (19)-(21) are applied to
calculate the global scores, as well as the defuzzified weights and
normalized weights of the sub-criteria, as given in Table 6.

Finally, factors weights are calculated. The results indicate that
“Risks based on international relations (war and terrorist incidents)
(T4)” is the most important factor followed by “The existence of health
institutions with solid infrastructure (S3)”. Similarly, “The availability
of highly skilled and expert doctors (S6)” is obtained as the third ranked

. e e . . . . Table 4
its strengths and eliminating its weaknesses to achieve leadership role in Pairwise comparisons of the main SWOT factors.
. . - . s w o T
By using SWOT analysis, four strategic plans can be proposed [86]:
S EE  Between ESHI and Between EHI and Between ELI and EHI
e SO: The good use of opportunities through existing strengths. DHI WHI
ST: Th d £ st ths to eliminat d the i t of w EE Between ELI and EHI ~ Between ESLI and ELI
e ST: The good use of strengths to eliminate or reduce the impact o o EE Between EXLI and
ESLI
e WO: Taking into account weaknesses to obtain the benefits of T EE
Strenghts Weaknesses

SO Strategy:

e Increasing international

WO Strategy:

e Reviewing the rules visa-related
issues and trying the best to stable

cooperation and agreements (A7)

the prices (A2)

and planning and the creation of
new models for land supply and
the enterprise (A6)

Opportunities i i
ol e [Imp roving the physical gnd e The use of opportunities in clinical
technical infrastructure in the field
- government systems and the
of health tourism (AS8) .
expansion of supplementary
insurance and contracts (A4)
ST Strategy: WT Strategy:
¢ Using ways and new advertising e The professionalization of the
methods for developing the health health personnel and training
tourism sector (A3) ) foreign language to them (A1)
Threats e Providing support for investment e Developing coordination

mechanisms between public
institutions and strengthening
cooperation between the public and
private sector (A5)

Fig. 4. Health tourism strategies.
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Table 5

Pairwise comparison values and normalized weights of the main factors.
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S w (0] T Geometric Mean Relative Scores
S 1,1,1,1) (3,6.78,7.22,9) (1,1,3,5) (0.33,1,1,3) (0.997,1.614,2.157,3.409) (0.109,0.297,0.479,1.335)
w (0.11,0.14,0.15,0.33) (1,1,1,1) (0.33,1,1,3) (0.14,0.32,0.34,1) (0.267,0.460,0.475,0.997) (0.029,0.085,0.105,0.391)
o (0.2,0.33,1,1) (0.33,1,1,3) (1,1,1,1) (0.11,0.14,0.2,0.33) (0.292,0.464,0.669,0.997) (0.032,0.085,0.148,0.391)
T (0.33,1,1,3) 1,3,3,7) (3,5,7,9) 1,1,1,1) (0.997,1.968,2.141,3.708) (0.109,0.362,0.475,1.452)
Table 6

Normalized weights of sub-factors of SWOT.

Sub-factors

Relative scores

Global scores

Priority of the group

Defuzzified weights

Normalized weights

S1 (0.011,0.026,0.038,0.126) (0.001,0.008,0.018,0.168) 0.368 0.037 0.012
S2 (0.015,0.036,0.052,0.160) (0.002,0.011,0.025,0.214) 0.048 0.016
S3 (0.078,0.258,0.426,1.145) (0.009,0.077,0.204,1.528) 0.350 0.117
S4 (0.044,0.110,0.188,0.624) (0.005,0.033,0.090,0.833) 0.180 0.060
S5 (0.031,0.086,0.150,0.477) (0.003,0.026,0.072,0.637) 0.139 0.047
S6 (0.092,0.289,0.391,1.145) (0.010,0.086,0.187,1.528) 0.347 0.116
w1 (0.014,0.039,0.058,0.212) (0.000,0.003,0.006,0.083) 0.114 0.017 0.006
w2 (0.048,0.149,0.272,0.874) (0.001,0.013,0.029,0.341) 0.071 0.024
W3 (0.105,0.315,0.569,1.453) (0.003,0.027,0.060,0.567) 0.124 0.042
w4 (0.028,0.105,0.150,0.668) (0.001,0.009,0.016,0.261) 0.052 0.017
W5 (0.020,0.069,0.109,0.401) (0.001,0.006,0.012,0.157) 0.032 0.011
w6 (0.025,0.088,0.150,0.556) (0.001,0.007,0.016,0.217) 0.044 0.015
o1 (0.011,0.024,0.036,0.117) (0.000,0.002,0.005,0.046) 0.110 0.010 0.003
02 (0.124,0.381,0.630,1.393) (0.004,0.032,0.094,0.544) 0.133 0.045
03 (0.039,0.111,0.207,0.728) (0.001,0.009,0.031,0.284) 0.061 0.020
04 (0.024,0.060,0.092,0.348) (0.001,0.005,0.014,0.136) 0.029 0.010
05 (0.051,0.128,0.228,0.759) (0.002,0.011,0.034,0.297) 0.065 0.022
06 (0.022,0.060,0.115,0.334) (0.001,0.005,0.017,0.131) 0.029 0.010
T1 (0.011,0.022,0.034,0.100) (0.001,0.008,0.016,0.145) 0.408 0.032 0.011
T2 (0.071,0.242,0.354,1.032) (0.008,0.088,0.168,1.499) 0.336 0.113
T3 (0.029,0.072,0.130,0.468) (0.003,0.026,0.062,0.680) 0.143 0.048
T4 (0.086,0.242,0.390,1.124) (0.009,0.088,0.185,1.632) 0.365 0.122
TS (0.050,0.166,0.293,0.824) (0.005,0.060,0.139,1.196) 0.267 0.089
T6 (0.017,0.042,0.071,0.237) (0.002,0.015,0.034,0.344) 0.074 0.025
2.985 1

0.120
0.100
0.080
“ 8
0.040 A o]
0.020
0.000 I
- Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
. 0.012 0.016 0.117 0.060 0.047 0.116
0.006 0.024 0.042 0.017 0.011 0.015
0.003 0.045 0.020 0.010 0.022 0.010
= 0.011 0.113 0.048 0.112 0.089 0.025

Fig. 5. The weights of SWOT factors.
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Table 7 Table 9
The evaluation matrix with linguistic terms with respect to strengths. Evaluation of strategies with respect to the SWOT factors.
S1 S2 S3 S4 S5 S6 Alternatives Si Defuzzification Ranking
Al Between Between Between Between Between Between Al —0.198 0.051 0.341 0.0645 2
DLI and DLI and ESLI and WLI and ESLI and EXHI and A2 —0.318 —0.044 0.232 —0.0432 7
EXLI EXLI ELI ELI ELL DHI A3 —0.252 0.027 0.322 0.0321 5
A2 Between Between Between Between Between Between A4 —0.227 0.057 0.353 0.0611 3
EXLI an ELI and EXLI and ESLI and EHI and EXLI and A5 —0.260 0.018 0.296 0.0179 6
WLI EHI ESLI ELL WHI ESLI A6 —0.331 0.055 0.423 0.0489 4
A3 Between Between Between Between Between Between A7 —0.525 —0.122 0.250 —0.1321 8
ELI and ELI and WLI and EHI and ELI and EXLI an A8 —0.133 0.093 0.368 0.1093 1
EHI EHI ELI WHI EHI WLI
A4 Between Between Between Between Between Between
EXLI an EXLI an WLIand ~ EXHIand WHIand  WLIand defuzzified with Eq. (28) and the ranking of strategies are given in
WLI WLI ELI DHI EXHI ELI Table 9.
A5 Between Between Between Between Between Between
EXLI an EXLI and WLI and EXHI and ESLI and ESLI and
WLI ESLI ELI DHI ELL ELI According to the results provided in Table 9, the best strategy is
A6  Between  Between ~ Between ~ Between  Between  Between determined as the “Improving the physical and technical infrastructure
ELI and WLIand ~ ESHIand  EHIand ESLIand  EXLIan in the field of health tourism (A8)”. The other alternatives are ranked as:
EHI ELT DHI ESHI ELI WLI A8 - Al = A4~ A6 = A3 > A5 = A2 > A7.
A7 Between Between Between Between Between Between
ELI and EHI and WLI and ELI and EXLI an ESLI and
EHI WHI ELI EHI WLI ELI 6. The comparative analysis
A8 Between Between Between Between Between Between
EHI and EHI and EXHIand  ELI and EXLI an DLI and
WHI WHI DHI EHI WLI EXLI To assess the robustness of the results of the HFL. MABAC method,

factor. The weights of SWOT factors are illustrated in Fig. 5.

5.4. Strategies’ ranking by HFL MABAC

The MABAC method based on HFLTS was used to select the best
strategy for health tourism industry with respect to various factors
detailed in earlier steps.

Step 1. Firstly, SWOT factors and alternatives are evaluated by DMs
using the linguistic scale given in Table 2. Table 7 provides an
evaluation matrix of the sub-factors of Strengths and alternatives in
addition to the evaluations of DMs using HFTLS. The rest of the
evaluation matrices with linguistic terms with respect to weaknesses,
opportunities and threats are structured similar to the data provided
in Table 7.

Step 2. The linguistic expressions in Table 7 are aggregated and fuzzy
envelope for HFLTS is built by using the OWA operator.

Step 3. The normalized fuzzy matrix is computed by using egs. (22)-
(24).

Step 4. The weighted normalized fuzzy matrix is calculated by using
Eq. (25).

Step 5. The approximate border area matrix in Table 8 is computed
by using Eq. (26).

Step 6. The distances of the matrix elements of alternative from
border area are determined with Eq. (27). Finally, these values are

Table 8
The border approximation area matrix.

SWOT Border Approximation SWOT Border Approximation
Factors Area Factors Area

S1 (0.013,0.014,0.017) w1 (0.010,0.011,0.011)
S2 (0.017,0.019,0.022) w2 (0.038,0.043,0.046)
S3 (0.129,0.137,0.148) w3 (0.073,0.078,0.080)
sS4 (0.069,0.077,0.090) w4 (0.027,0.031,0.034)
S5 (0.048,0.052,0.059) W5 (0.019,0.020,0.021)
S6 (0.123,0.127,0.135) W6 (0.023,0.026,0.028)
01 (0.003,0.004,0.005) T1 (0.019,0.021,0.022)
02 (0.046,0.049,0.057) T2 (0.188,0.213,0.222)
03 (0.024,0.027,0.032) T3 (0.075,0.087,0.093)
04 (0.010,0.011,0.011) T4 (0.203,0.228,0.239)
05 (0.023,0.025,0.027) T5 (0.096,0.165,0.177)
06 (0.010,0.011,0.011) T6 (0.044,0.046,0.048)

alternative strategies are evaluated via HFL TOPSIS. In this comparative
analysis, identical HFL AHP results are used to clearly observe the
effectiveness of the different ranking methods.

The TOPSIS is an effective method for evaluating and ranking al-
ternatives among a pool of candidates. TOPSIS aims to ensure that the
selected best alternative has the farthest distance from the negative-
ideal solution and the shortest distance from the positive-ideal solu-
tion. This technique offers a valid solution to compare alternatives with
respect to given criteria. HFL TOPSIS is a variant of TOPSIS and is
specifically useful when there are limitations on the subjective expert
input. In the presence of fuzziness, the TOPSIS technique can also be
combined with the HFS. Beg and Rashid [87] presented a new method of
aggregating the views of experts represented by HFLTS and used it for
investment alternative selection.

The results obtained with HFL TOPSIS can be seen in Table 10.

The ranking of alternatives with HFL MABAC and HFL TOPSIS
methods are illustrated in Fig. 6. According to the results, the solutions
from these two methods for the evaluation of health tourism strategies
produce similar results. The best health tourism strategy is again A8. In
addition, the order of the second alternative is the same. These methods
are similar in their approach and are both distance-based. However, the
MABAC method is a relatively new and practical method compared to
others. Compared to the outcomes of other prominent MCDM methods,
this integrated HFL. MABAC methodology provides highly consistent
final values, proving the potential of the proposed method in solving
similar MCDM problems.

7. Managerial implications and discussions

Health tourism has been growing rapidly as a result of various so-
cioeconomic such as economic growth and aging population. These

Table 10
The final results of HFL TOPSIS.
Di+ Di- CC Ranking

Al 23.621 0.379 0.0158 2
A2 23.800 0.200 0.0083 7
A3 23.721 0.279 0.0116 6
A4 23.691 0.309 0.0129 5
A5 23.686 0.314 0.0131 3
A6 23.685 0.315 0.0131 4
A7 23.847 0.153 0.0064 8
A8 23.597 0.403 0.0168 1
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A2 A3

A4

A5 A6 A7

=@ HFL TOPSIS  em@==HFL MABAC
Fig. 6. The ranking of alternatives with HFL. MABAC and HFL TOPSIS.

trends resulted in the emergence of several services industries. Out of
these, the demand for health tourism is expected to grow. With this
motivation, this study proposed an integrated model to determine the
appropriate strategy for health tourism development. The proposed
model can be useful to investors since it offers a reliable tool for the
effective evaluation of health tourism strategic alternatives.

The hybrid model employed SWOT analysis in combination with the
HFL AHP and HFL MABAC. The factors determined by the SWOT
method are weighted using HFL AHP and the most appropriate strategy
for health tourism is determined via HFL MABAC method. The results
indicate that the most important factors were “Risks based on interna-
tional relations (war and terrorist incidents) (T4)”, “The existence of
health institutions with solid infrastructure (S3)”, and “The availability
of highly skilled and expert doctors (S6)”. The results of the HFL. MABAC
method show that the Company ABC should select the “Improving the
physical and technical infrastructure in the field of health tourism (A8)”
as the best health tourism strategy to invest in. The other alternatives are
ranked as “The professionalization of the health personnel and training
foreign language to them (A1)”, “The use of opportunities in clinical
government systems and the expansion of supplementary insurance and
contracts (A4)”, “Providing support for investment and planning and the
creation of new models for land supply and the enterprise (A6)”, “Using
ways and new advertising methods for developing the health tourism
sector (A3)”, “Developing coordination mechanisms between public
institutions and strengthening cooperation between public and private
sector (A5)”, “Reviewing the rules visa-related issues and trying the best
to stable the prices (A2)”, and “Increasing international cooperation and
agreements (A7)”, respectively:

In the literature, there are studies applying the SWOT analysis, the
HFL AHP or the HFL MABAC separately. This study is the first in
combining these three methods. This study considers the health tourism
strategy selection process as an MCDM problem. This integrated evalu-
ation method can help managers and researchers analyze the potential
of the health tourism and make better informed decisions. The managers
can utilize this study as a decision support system tool for making initial
investment decisions during the development of health tourism
industry.

8. Conclusion

Health tourism provides social and cultural formation opportunities
for societies. Through its development, international interactions,
communications and relations also improve. Given that medical trade is
also evolving to become a global market, health tourism today can also
be considered as one of the major driving forces in global health care
providing countries with competitive advantage.

Among the tangible benefits, one can count the cash flow to be
generated by this new industry which would also impact the healthcare
and medical markets. With the development of healthcare related
markets it is expected to see a rise in the numbers of new business and a
reduction in the unemployment rate. This emerging market would also
lead to increased information exchange between various parties with
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positive impact on the overall know-how and technological abilities of
countries and regions. Resulting technological advancement, despite the
fact that they originated from the effort to serve foreign patients, would
also benefit domestic increases the level of satisfaction.

This study utilized SWOT analysis to study Istanbul’s health tourism
and to select the best strategy for its effective implementation. In
addition to the findings from the SWOT analysis, weaknesses have been
transformed into stronger directions by utilizing existing strengths.
Strategies for evaluating opportunities have also been included as part of
the analysis. Following this, an integrated HFL. AHP and HFL MABAC
method is presented to prioritize the SWOT factors and to determine the
best health tourism strategy in Istanbul, Turkey. The results showed that
the proposed method can be used effectively to determine a strategy
with the highest priority. The strategic evaluation showed that Istanbul
exhibited the characteristics of an actor “in the entrance hall” of the
health tourism market implying the importance of establishing the right
strategy to receive a significant share from this rapidly growing and high
value-added sector.

Based on these results, the best strategy is “Improving the physical
and technical infrastructure in the field of health tourism (A8)”. With
this strategy, the position against Istanbul’s health tourism actors will be
clearly defined. These actors include competitors, customers, new in-
vestors, suppliers, substitute sectors. Istanbul’s position would be much
better defined based on the date regarding current and potential com-
petitors. This would also help in determining the areas where greater
attention which would eventually lead to successful implementation of
effective strategies.

The major contributions of this paper can be summarized as follows:

To the best of the authors’ knowledge, this article is the first study on
these combined approaches. In this regard, the proposed study fills
the gap in the literature by providing a quantified SWOT analysis
based on HFLTS for health tourism strategy selection.

It is the first paper which uses the SWOT analysis with integrated
HFL AHP and HFL MABAC methodology.

This article contributes to the health tourism strategy selection
problem by developing a new evaluation model. It demonstrates the
validation and the effectiveness of the presented approach via a case
study that focuses on determining the most suitable health tourism
strategy.

This study provides a systematic quantitative framework for select-
ing the best health tourism strategy. Proposed model is versatile and can
be applied to the same industry using different factors and/or alterna-
tives. It also has the ability to adopt to several other industries.

For the future, the problem can be addressed using aggregation op-
erators for group decision making to aggregate DMs’ assessments. In
addition, as a second perspective, both HFL. AHP and HFL MABAC
methodologies could be performed with the extended fuzzy sets.
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